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The characteristics of partial-span spoilers located at
0.75 of the chord on an NACA 66—series tapered wing, narticu—
larly at hlgh speeds, were lnvestigated, The effect of small
spoller proJections was found-to jincrease with an incresase in
gspeed until the critical Mach number was exceécded. The data
indicate that a spoller having a small projection 1n front of
an alleron provides a cdnsiderable increaso.in control, espe
clally at high speeds, A spoller projJecting from ‘the upper
wing surface produced no adverse effects on the ailleron,
However, -spollers projJecting from both upper and lower .sur-
fnces, which were inveoastigatod as a poselble control for tall-
less airplanes, produced serious buffeting and reversal of the
hinge momonts of the piloron,

INTRODUCTION

Prcvioue tests (reference 1) showed that a spollar in
front of a3 conventlonal malleron wlll increase the rolling no—
mont as well as decrease the stick force, At high spceds,
even o small projectlon of the spoller produced a large in- -
crease in the lateral—ccntrol effectiveness, In"reference 1 _
1t was also suggested that o gpoller could de used in front
of the elovatoer of'a convantional tell plane- for additional
control at high speeds, The possibility of using spollers
for the diroctional or longitudinal control of tailleess air-
planes was alec noted,

The prosent invostigatlion was made to provide further in-
formation on the effect of & spoller, especlally ~t high
speeds, Smaller nnd larger spoilers were tested over an ox—
tended spoed range, In addition, spoilers proJecting simul-
taneously on the upper and lower surfaces wero investligated,
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APPARATUS. AND METEOD

The rodel tested was a scmispan low—drapz (NACA 66—
serles) topered wing (fig, 1(a)), It wns mounted imn the
1l6-foot wind tunnel of the Ames Aeronauntical Laboratory, as..
gehown in figure 2, This model:was cne used for the tests
roportod in reference 1 except that the allceron nose bBnlance

wage 0,45 of .the alleron chord._ (fig., 1(b)) dnd -most of the
spoilor datd were obtalned with the ailoron unsealed

Dhe apoilers extended along the O. 7ﬂ—chord line of the
wing surfaces and »rojected normal to the surfaces directly
in froat of the aileron {fig, 1l(a)). The &pan.was the same
as that of the alleron, 0,41 of the wing semispan, and the
inboard ends of both the spoller - and ailéron were at 0,5 of .
the wing semlspan, Tho spoller projections ranged from 0,005
to 0,08 of the local wing chord (c), All .the spollers had
suocth planc surfaces except the 0,04c slotted spoiler which
had 1/i-inch—wide slots spaced 1/2 inch center to center

(£ig. 1(D)).

The spoiler tests were made with the wing surfaces smooth
and with the alleron unsealed, Since the gap at- the ‘leading
edge of the alleron balance was large relative to the cover’ °
plate gap (fig. 1(b)), the unsealed aileron should have the
charactoristies of a plain unbalanced alleron, In order to
determina tho effact of o complete - alleron scel, however,
additional %csts were made with.the 0,02¢c spoiler wherain the
noso and both ende of the aileron ‘balance wera sesnled with
thin sheot rubber, The effect of roughness on the nectlon of
the 0,02c spoller was investligated by applying a 3/8~inch-
wlde strip of No, 60 carborundum particles at the:0,10~wing—
chord line nlong the entire span of the uppbr "and lower sur-—
faces,

Tho reletive amount of ‘elleron buffecting was determined
in eech case by observing the hinge—moment indicator, Ars &
check on this observation, severnal ¢ests wero made restroin—
ing tho rlileron by hand only,

The tests were mado through a Mach number range of 0,188
to 0,75 with a corresponding Reynolds number range of 5,000,000
to 13,800,000 bosed on the mean aerodynamic chord of 3,84 feet,
Tho relation between the Reynolds number and the Mach number
for these tests 1ls gshown 1in flgure 3,
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The sywmbols used in the presentation of - the ‘resulte

are doflned :as follows: °

M

_uncorrocted yawing moment duo to ailaron and/or

Mach number based on tunnelﬁempty callhration

dynamic prossure of the alr stream based on' the’ ‘tunneol-

oupty calibration 1ova

rolling—momeht eoeffiélént (L'/qbs8)
yoawing-moment coefficient . (¥1/qb8)’

pltching—moment coefficlont M
aS(M,4,C,)

drag coefficient (D/qs)

1ift co;ffdctent (L/as)

alloron hinge—moment_coefficient (H/qb )
hiqg-chordf reetu

allorcn chord measurcd along airfoil chord line from '
, alnge axls of alleron to tranlling odge, foet N

root~mean—squnre chord of the alleron, f{eet
twice span of the sumispan modal foet e .
ailarcn apan feet .

twice arce . of semispan mudel sduare feat'

uncorrocted rolling moment ‘dua to aileron and/or
spoller, about wind’ axis “in plane of symmetry (at’
the wind—tunnel rall), foot—ppuhda;

spoiler, pbout-wind’ axia in plune of symmetry (ot
the wind—tunnel wall), foot—pounds "

twice uncorrected pitching noment (abeut %o of M.A, G )
of semispan model and gtnut foot—-poundd .
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D twice uncorrected drag of semlspan model and strut,
pounds

- L twice uncorrected 1ift of semispan model and strut,
pounds

H alleron moment about hinge axis, foot—pounds

a uncorrected angle of attack, degrees

8 aileron deflection relative to wing, degrocs (deflection

positive when trailing edge is down)
RESULTS AND DISCUSSICN

The data prosentecd (figs, 4 to 24 are basod on the com—
pletec wing dimonsions given in figure 1(a)), None of the data
are corrected for strut or tunnel-wall offects, All the data
excopt tnoso prceented in figure 16 are based on the assunmp—-
tion that only the left ailoron was deflected and the spoller,
wvhen present, wae on the "left wilig only, " The data presontod
in figure 16 are based on the assumptlion that the spollers
ore simultaneously projJectoed on the upper surfaces of both
wing tips, The pltching—moment coefficient is based on the
moan cerodynomic chord (3,84 ft) and on the piltching moment
about the one—quarter—chord point of the mean asrodynamic
chord,

For the angle-of-attock range of 0° to 4° and with small
spoller projections the critical Mach number varled from 0,68
to 0,03, TFilgures g.to 8 show that, in general, the sffects
of small spciler projectlions became a maximum nt & Mach number
slightly greater than the critical Mach number, snd then de-—
creasod rapidly as the Mach number was further increased,
Thorefore, it mey be necessary to use larger spoller projcec—
tions at Mach numbers greater than tho critical, since the
largo projoctlons ere relatively more effective at n Mach
number of 0,75, However, figures 9, 11, and 13 show that
spoller projections loss than 0,02c are proportlonally more
effectlve than larger onos in affecting the rolling-momont,
pltching—~iacment, and 1ift coefficients, for Mach numbers less
than 0,75, Figures 14 and 16(a) indicate that the spoiler
could bo used for additional lateral wcontrol during landing
since 1t ig effective evén at the angle of stall, Figure 16
shows that the effectiveness of the spoliler on the upper sur—
face docrozsed with angle of attack, and therefore the 11ft—
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curve slope’ was sincreased by the spoiler Figures 17 and 19
show how ‘much tHe spoiler ineéreased the rolling moment and
at the same time decreased the alleron hinge moment

ot '

. Figure 19 ehows the effect on the .alleron hinge momant
of 0.0lc-spoilers projected on the uppor and lowor surfeces
gimultnneoﬂsly. The reversal in the aileron hinge momsnt
became excessive for larger spoller projections, Also the
use of ‘both - uppor—surface and lower—surface spollers. 1n
front of the allerons produced buffeting which beceme violoant
as the Mach numbor increased above 0,5. Howsvaor, the 0,02c
spoiler on the upper “surface alone ‘produced no more ghaking
of the alleron than wasd prusent with no spoiler Comrsequent—
ly, in front of a bhingod flap a spoller projecting from only
one ‘surface &t a time should be used, Spollers on both sur—
faces may provide control for a tallless airplano, Howover,
1t does not eeem possible to sufficlently isolate the desired
effect, For exauple, flgures 6 and 8 show that an increaso
in 1ift would be accompanied by a negntive pltching moment
while & positive pltehing moment would be accompanied.bdy a
decreaso 1a 1lift, thereby making a pull—out from a dive very
difficult,

Figuros 4, €, and 8 show that the slots 1n the 0,04c
spoller decreased its effect on tho rolling mom=nt, pitching
moment, and 11ft so that 1t became approxlumately cquivalent
to a 0,02c unslotted epoller, TFigure 19 shows that the slots
reduced the effect of the 0,04c spoller in decrensing the
alleron hinge moment to thnt of A 0,005¢ unclottcd spoiller,
Algo, -the slots produced a slight buffoting of the-aileron,

FPlgurcs 20 and 21 show that the complute alleron seal
had only e sllght effect on the change 1in rolling moment
produced by the 0,02c spoller, Tho effect of :the ssal on
- the hinge moment, however, seems to be beneficial at, tho
-higher spoceds, .

Tigures 22 and 23 show that, in general, the roughnass
at 0,10c docronses the.effect of tho 0,02c spoller as would
‘be expected, However, the change is eurprisingly small in
view of tire. rearward location (0,75¢) of the spoller,

The data ‘show that for a Mach number range of 0,3 to
0,7, wherein tho’ .Reynolds number varied from 7,700, 000 to
13, 800 000, the 0,05 spoller wae at least helf as affective
as a 0, olc 3poiler Figure 19(b) shows. that the hingo momcnt
of the alleron varled uniformly with aileron deflection
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when the spoilor proJeetion wag O, 050. . The effectiveness

of the small spoiler projections in. these teate may be
attributed to the .large Reynolds’ numbers and low alrstroam
turbulence, Previous tests (reference 2) of conventional
wing sections at a Magh numder of 0,05 and a Reyndlds aumber
of only 2,000, 000 with a rolatively high air-stream turbu-
lence indicmtod.that spoiler projectlons of 0,0lc or less

. havo no effcot on the roliing moment, JFigure 24 showse that

the rolling moment due to the 0,00fc spoiler decroased when
the Roynolds numbor became less than 7,700,000, Figures 14

.and 15 g¢how that at a Roynolde number of 5,000,000 the 0,05¢c

spoller produced very little rolling moment, dbut the -yawing
moment 1t produced was still approximately half that for a
0.10c spoiler, Under flight conditions where the air—stream
turbulence 1s low, at least for wing tips and tall surfaces
out of the slipstream the offects of the small spoiler pro—
Jeetion should be. similar to those prescented in this report
if the surfeces are fairly smooth,
It should be noted that the Reynolde aumber and Mach

numnber ‘were varled simultaneously, and, therefore, the ef—

.fects of iudependently varylng the Reynolds number or the
" Mach number cannot be precisely determined from these data,

RECOMMENDATIONS

Spoilers alone can provide sufflcicent leteral control
so that they could replace conventional allerons, However,
a tlme—motion study would have to be made in order to deter-
mine the sultabllity of this type of spoilor for lateral
control,

Spollers projecting from both upper and lower surfaces
may provide control for tailless airplanes, but a time—motion

~study and & further investigation of the buffeting of this

~

arrangement would be necessary,

Perhops the best possibility lies in using a small
spoller projection 1n front of a hinged flap, The time leg
and buffoeting of this comdbination should be negligidble, It
would probably be best to select the slze of the hinged flap
so that' only spoiler projections less than 0,02c would bde
required since the emaller spoller proJections are propor-’
tionntely more effective, at locasgt for speeds not exceeding
the critical Mach numdber, However, an arrangoment should be
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provided so that largor spoiler proJections could be used
for spoeds groater than the critical Mach numbder,

Amos Aceronautical Laboratory,
Nntlonal Advisory Committee for Aeronautics,
Moffett Fileld, Calilf, .
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Figure 2.— Tapered wing model mounted in the AAL 16-foot
wind tunnel, Spoiler and aileron test.




12

/0

o

FroUN0E I~ LELATION OETWEEN KEYNVHOS NUTIEL ANC NAKH NWIBEE.  SFONK ER- ANO AILEROW TEST,

ST

/
/A
//
,/////,
/ /-
74
| Rx/0~© //
//’ KATIONAL { ADVISORY COMMITTER
y FOR AERQNAUTICS
s
’/
M
o v L 7 l < S ) 7 8

LR .’:?’:'-'E%@

“OR ¥0¥Y VOVK

820s

g 314



1

.03

=04

-~ 05

- 06

]
—/
b1
_-————"‘-—/r"..z
NOTE SCALE BREAN
A7
3 Ed 5 6 7 -4
F
I i *‘l’;_/
+ —l
-7 o 57\./ /
-8 -\'N\—“
% —~—
. g /
(/3.
[
R P e e N /
I — WPER  LOWER
7 I B SN CURYE. SURFACE SURFACE
7 — SPULER SPOLER
/0 _ \'\ \j
A/ ! o ok
[ 2 e e
™ 3 o0z oz
\ ~—7
N 4 o4 ok
\‘ 5  04c 0%
6 08 e
7 005¢
\\l-\‘i 8 Ore
9 .02¢
\\ 0 .03
N " o4
\ /12 .08¢c
/3 O4c SLOTTED
ar-a=0°.

EIQORE £~ LFFECT OF Nk MIEE OV BOLLIMS ~ONENT COEFFIIENT FOE
SEVERAL CONBINATIONS DOF IFOILER PROJECTIONS QN UPPEL
AND LOWBE SULFKCES., S0’ SPoncek ano a/ceron TE3IT!

SOIINYROYIV "Od
IXLIIRNOD XBOSIAQY TYROILVN

.03

N

=0/

L1774

03

-o4

-5

~.0€

Frsuers o~ Conrinuvep,

_/
2
NOTE SCALE BREAK
M
J P 5 6 7 Y
I - _-—_‘_,"J __’;45;——:,//
1’ 4 -t
6-- ‘7 /
o | T /|
\_\
_\\_/
/
I R — PR LOWER
23 —— T CURVE SURFACE SURFACE
A0 I — / M SPOUER  SPORER
. \//
T~ . ] N / / Ok Olc
e ——
\}% I B N 2 ok o4
\\\L\\w / 3 @@ o2
— 4 ot ol
\\ 5 oMc Odc
5 o8 08¢
7 oasc
1/ 8 0O/
\\\ 9 02¢
/0 0O3c
I~ /" o4c
™~ 2 0%
\ /3 .04c Slorrep
| |
@)~ a2’

JPOILESC AND ANERON TEST.

"ON HOY YOVR

82as

q‘sy ‘314




=

03

N4

-0/

~

=02

=03

=04

-~05

~0é

Frsuas F~ CaveroasD.

—
1z
NOTE SCALE BREAK
-5
M ’,_3
3 & = 6 i~ 7
Jﬁ/ Vi
ﬂ/ P
—_— e
"8 | /
\\
Y2 UPPER  IOWER
—a CRVE SuRpaACE SURFACE
"73\%\ N0 SAOILER “SPOILER
RYA \
~—— | N / Ok Ol
g [
K T s S 2 o o4
] T~ 3 .0z .oz
- — i 4 04 .0/
e . \\\\\‘\\\\ -3 o4 .o4c
6 08 .08c]
7  .005¢
8 .0/
— 72 9 02c
0 03¢
™~ 7o ode
/2 08c
/3 .Odc SlorrEp
@Cl-ar=°

SPos/tEL AND RILERON TEST.

SOTLNAYROBIV HOL
TALLINNOD X¥OSIAQY TTYROILYN

Q

-.002

004

=006

- 008

-~0/0

-0/

~O/43

flaurRE O~ LIFECr OF /TICH NANBLER QN YANINS ~PIVSEN T COEFFICIENT FBE

Vard
"4 # | .6 4 .4
it ]
o —/
~F A
10~ I R e N %
] I J
—_t \‘4\'
l\ 2
il \~ ‘
-
= ' UFPER  LOWH
R
T CURVE Sympace SURFACE
— NO  SAOUER SPOIMER
/2 L !/ .ol  Oic
2 ok .Od4c]
3 ozc 02
4 Ofc O/
5 . Ofc .O4c
6 O8c .08¢c.]
4 005¢
& .ok
6 9 oz
—— 10 a3c
\\ 174 Odc
2 o8
/3 .04c Storrep
_ |
@)— ac= 0"

ISEVEL AL CONBINRVYIONS OF JPOMLER LPLOJECTIONS OA) UFFER
S= O SPO/ER ANOANECOHK TEST:

ANO LOWER IJUEFQCLS,

"ON HOV YOVYR

82as

8314

Ba4

ngf




.

=00z
o v 43)7\\ /
-3

Frsoke - CowTiveen. SPOKER RND AILERON TEST:

. -t
~004 e N
C‘ﬂ \T\‘ll 2
I, \
.5_—
CRVE sipate SORAALE
-008 JPOILER JPOILER
/ Ok .0/
2 Ok .“CJ
3 02 0Zc
-0/0 4 0% .0/c4
S .Ofc .04c
& .08 .08c|
. 7 .005¢
-or2 e 0 .ok
¥ OZc
0 .O3c
i .O4c
-0t 2 .08¢
/.|7 O4c_ SLOTTED
@):- o =2°.

S8OILAVYNOUIY HOJ
TILIIRNOD AHOSIAQY TYNOILVK

-.002

-.004

-~ 006

~008

~0/0

~a/2

Sfrauee G~ CaveLvoED,

Verd
£/ £ 5 G 7
-8
7- ,-g’__,_:\
=/3 =77
L | = : | /¢
I b
—
73 i
A4-2
/2 HNN\
]
J.." K
UPPER  LOWER
CURVE symfaACE SURFACE
NO  SPOVLER SPOILER
/s olc Oflc
2 O/c Ode_;
'3 Ol O
4 Odc’ .0/:_{
S ok 0%
6 .08 m{
A-@
< 7 .005c
R
L\ 8 0Ol
9 o2c
0 03¢
1 0%
/2 08¢
/.13 0|4c SLOTTED
@Q-ax=4"

TPo/ER AND AILERON TEST .

*ox ™DV YOVR

820s

o‘qs B4




2
7
<]
6-.
e I
Y
3 4 5 6 7
Vi ,
UPPER  LOWER
k“—--——--—____ CIVE suprack SURKACE
—— NO  SROILER SPOVLER
\ / Olc .O/c
2__\ 2 O .[04c
J 02¢ .02c
4 O4c .0k
5 O4c .04
6 08¢ .08¢
7 .005¢
g 0Ok
/ \9 .OZC
/0 - /0 .OJC
I I I 1 o4
] o Bl | 72 /2 08¢
J T 3 .O4c SOTTED
___——:::::EEEEE:::::f”’/ a>— N g
L ";:\4
o
-3 4 & é g 8
M
(@t ar=o°
FIGE B:— EFFEST OF MACH NUMBER ON PITEH NG ~MOMENT COEFEICENT
TANCEEMENT FPRODUCED BY JEIEENL COMBINATIONS OF
TLONER PROJECTIONS ONIPPER AND LOWER SULFACES, 3= 0°
SPorrrR AND Anclon TEST:

B80IINYROUIV HOL

TALLINROO XMOSIAQY TVHOIIVR

O4 -
//
K74
6] .
0 %i_‘_‘,‘:?,
3 - .5 ] 7 8
M
ACn WPPER  LOWER
CURVE cuRFACE SURFACE]
Y MO " SPOILER SPOILER
o2 =
I / Ol Ol
2 Ok M|
I 0O D2
~o4 L O4c .0(6_
3  Of Q4
@ .08 O8c
7 005
04 -4 .0/("
9 D2
’//n_72’// 10 03
- 728 79/ D4
02 //\{ 2z ok
| T AN /3 o4 storrEs
A4C ] /3
" 38
1 | rf\\\
o
4 2 5 & .7 &
Vird
- ar =80
SremE E = CONTIMIED. SPONER AND A/ERON TEST

‘ON ¥o¥Y YOV¥YXR

820ds

q‘eg *3vg




.0z

04

N4

AC,yy

F16URE €~ ConcevoED.,

JIPOKER AND AICERON TEST,

=
L .t |.ze
& T .6 7
0 M
1L UPPER  1OWER
* ] CURVE sumraCE  SURFAC
T NO SPONER  SPOILER
/ Ok .OICJ
2 .0/( ,“c
3 O .0
4 O Ok _
S  Odc .04
6 .08 .08c_]
7  005¢
8 O/
9 O2c
/0 .03c
1 1/ O4c
| .
T -tz L—/0, /12 .08c
Y Va4 /3 .04¢c siorTeD
—— e RN —1
1--9 -18 l—
< 5 & 7
~M
- C=q°.

SOILNYROUXY HOJ
JALLINROD XHOSIAQY TVNOILVK

.04
_———//
6
.03
.02 « 3
AC /\\
T =2 — 1\
-3, -
o/ L\\\
— .-l L—] e
WUR LOWER
f‘”?gf SURFAE SURFACE
o NO  SAONLER SPOLER]
3 < - & 7 /  O/c Ol
o3 M 2 ol Of_.
J 02c 02
/ £ O% . 0Ok_]
5 o4c  04c
oz L & 08c 08|
" T2
7 .005c
palon &8 .0/
Yam 9 .02¢
or = = 0 Q3
S G =T /I O
i /2 08¢
— i P-4 1 /3 Odc SWTTEL
- 11
o N
3 &£ 5 G 7 g
N

@) -q=0

[IGURE 2. ~LFFECT OF MACH MUMBER ON DRAG-COEFFICIENT INCREMSYT

ACODUNCED BY IEVERAL COMMBMATANS OF SR/ LR PMJECTMNS

ON UPPER Alvp LOWER SURFACES. & =0 °
Soos el AavD ArceRor) TEST .

*OK OV YOVK

820as

‘814

w.‘og

TSR



UAHER LOWER
Cﬁj“f SURFACE  SURFACE
o4 O SPOWER  SPOIER
o ey / Ok .0/c
e 2 0lc .o4c
3 O2¢ .02c
03 £ O9c O/¢c
3 O4c .04c
@ .08 .08c
7 005
/ {3
4¢, 212 0 Oc
4. /) 0%
o T . /2 08¢
. S
/3 O4c sLorrep
.-
7]
3 4 5 " ] 7 o
oz
12 —
o/
i T/
ACD 10 ____//\
75
E il /‘\
) T— —_—
3 4 5 @ 7 &
A
(b).- ax=2°

L)
[f1GURE P = CONTINUEQ. SPONER AND ANLERON 7EST.

S01LNYROUIAY ¥OJ
JALLIMNOD X¥OSIAQY TYROIIYR

04
.03
.02 =l
_——4—’4/
4¢, 4R
43
.0/ —
R
UPPER  LOWER
/ CURVE sypace SURFACE
o SPOILER SPOILER
3 # d 6 / o .ol
M. 2 0k .O%c_
3 02 O
02 +* Ofc Olc_|
-8 o4 O
6 D8 .08c|
~z 7 o005
O/ .8 i
.9 02
-1
A4¢ | —— =7 .0 Q3c
—— 7 1 O
o =74 /2 08¢
3 < o & /13  .Odc scorrep
Vard
(C Cl-a = - ?

FIGURE P - CONCLUDED. SPORER AND AILERON 7 EST

"ON ¥OVY YOV¥VN

82as

o‘qs 314



Vard
3 4 -~ é 7 &
o
\‘_7 — /
4¢ 5
— UFPER  LOWER
—t—t—t® | ] ‘f{,"f SURFACE SURIACE
-/ | 1 A P SANLER SPOILER|
ﬁlzﬁ\t\ A !/  olc .ok
— 2 0lc .O4c]
%2 3 02 oz
=2 — 4 ogc Ol
ﬁ 5 o4 .04
6 .08c 08¢
7 .005¢
2 8 Olc
9 O2c
/0 0O3c
T A»— /o4
./ s /2 .08c
2 /3 .04c SLOTTED
4c, |
A |
3 « i 6 7 8
o : -
— 3!
ST
=/ —t4
—

@) -a=o0°
[TGURE &>~ LFEFECT 0F MAcH NUMBER ON LIFT=COEFFICIENT
INCREMENT FRODUED By SEVERLAL SPOIER
COPIBNATIONS ON UPFER AP LOWER SUEFACES. & =O°%
KOO0/ ER AND Ale E€CHN TEST .

S0ILNYNOUIY HOL
JALLINNOD XMOSIAQY TYROIIVN

P 5 . 7
o 3 6 Y K-4
— /L
4¢ S ) UPPER  IOWER
-9 CUSVE SURKACE SURFACE
y I —10,13 L SPOILER SPONER,
7\\QL\_/ /  olc o«
'\
2 Olc O4c_]
‘ I O e e Y 3 02 oz
-z — 4 O Ol
d ]
S  O4c 0%
® 08 .08¢c.]
7  005c
2 8 .O/c
9 ozc
- 0 03¢
\ /1 O4c
o/ 12 08¢
-4 /3 04c
ac, i : o
3 # 5 G 7 /’”} ¥
o o
35 .-/ =
6
-/ —
L~
Al-a=R°"

FI6uRE &:- CONTINUED. SPO/LER ANVD AILERON TEST.

ezdc °ON uOY YOVK

q‘eg ‘314



NACA ACR No. BD28

Figs. 8¢c,9a
ey y ) Q
HHERSERL
&S v 4 3 U N Y CEN
HHEEREEE R AL R R L £
v
R [SNmrhernoo 3Ny E
\s . P
[N ‘T P qt\,!? 'Q N §
’ [ N LICS N
/ y ™l Y <
. . A I ?
L ‘ !
\ X 3
o L L] N .
I/
]
. + A WY
’ b
1l %
L gs
" i s l&
Q ¢ N N G 9 ~ 8
%I > Qi‘ N % - ‘J:
HATIONAL ADVISORY COMMITTEE
FOR AERONAUTIOS
SPOILER PROVECTION PERCENT <
0 © L 2 3 # 5 & 7 &
N
G &\
To/ \\ \
\ N -
\ \\\ \
~02 \§ \"‘.75 ’
\\\ §\\
\\\\
-03 e ]
~ ~J
) TN ‘ M
\ \ "3
\\ -5
\**-.6"
(@al-a = 2°. 65

fké‘fé’ -\9-' - Vdf/Ar/d” or ROLLNG ~NOMENT CAEFL/ICIENT MWITH LPIPEL ~SCrACE
SAVLER PROIEC TION., S=0° SP0/ccR apo sty 757



NACA ACR Mo. 5D28 Fig. 9b,c

SPOILER PROJECTION, PERCENT < SPOILER PROJECTION, FPERCENT ©

. B o o / 2 JF o o / 2 3
G =
-0 \\ \ =&/ \\B
/ \ \ \
AN NN
~oz \\\\‘ -0z \\\\
\\§§§_g N
03 SN NN ves
oC= -2° es oc= 12 e
-04 i ~04

o o / 2 J o [2] / 2 3
C; . C) .
-0/ \ N \ -0/ X
N \NEEAS
-~02 V\\\\ > -0o2 \\ <]
\ 2 N
-03 \\ G -o03 \\ \"-.:5
o= /. -::jj O = 3° .
-04 —04

NATIONAL ADVISORY COMMITTEE

(&~ & = =& ane -/
SfrsoRE O — CaoVI/IVNCED,

SPOILER PROJECTION, PERCENT C

FOR AERONAUTICS

SPOILER ANVG AN ECON TEST

SPOILER PROJECTION, PERCENT C

(Cl- ar = /s%°avo 3°.
FPGURE Po- ConveevoeD.

SoreEC AV ArEeay TEST




-3

“

NACA ACR No. 5Das Fig. 10a,b

SPOILER PROJECT/ION, PERCENT C
2 [ 7 -]

o o
Ca
-002
S
\

—-004 =7 ~

//
/

=006 \ =5
"'.6
\\\\N,-.e:r

NATIDNAL ADVISDRY CPMMITTEE
FOR] AERONAUTIDS

- 008

@)i-ar=R."°
FIGeRE [O7- LVARIATION OF )AWING ~MOMENT COSERICIENT IWITH L PER-SURFACE
SO/ ER PRISECTION, = OF° SrPakee AnND ALELCOHN TEST

SPOILER FPROJECTION, PERCENT € JPOILER FPROJECTION, PERCENT €

00 / 2 3 00 / 2 3

Cn <, N \

\\
-002 =002
N 7
° \‘..‘-2_ °
~004 X =& \ =62 ~004 o=~/

/.
/
/
/l
/
/

™~

< ~—
-.002 =3 —oo2
oC= /a \\“:@.65‘ oC = 3"
7

—004

B~ = =252 1° ame F°.
fTGURE [O~ CONVCCUAEL . SO0/ ERL AND A/ &0y 757



- NACA ACR No. 5D28

Figs. 11,12

04 o1
AC, AC,,
| oc==2° = c="/°
oz ? .02 =
= = ' =
e
o o
P / 2 3 o ; 2 3
SPOILER PROJECTION, PERCENT < SPOILER PRGJECTIGA/, PERCENT €
04 | 04 | |
AC,., | o= /" ACGC,, oC=3" A
02 02
LA
=
o o
o / z 3 o / z 3

SPOILER PROVECTION, PERCENT <

SPOILER FPROJECTION, PERCENT <

SfIGELRE [/ — LARIATION CF fr TEAING —IMOIIEN T COERFIEIEN T INCIBEPTENT P13/ CroECm

SUCEACE SPONES PROJSECTIoN. S =O0°

Sporesm Anve AILERON TEST.

NATIONAL ADVISORY COMMITTER

FOR ARRONAUTICS

.0z I .0z
| ~ ]
Al oC= -2 ol AC, oC==/° ,
2% |
.0/ e Y s
— T N
== =%
o ~
o o
o ’ 2 3 o ’ 2 3
SPOILER PROJECTION, PERCENT < SPOUER PROVECTION, PERCENT <
02 I 0z ’
A¢ L ox=s0 AG oC=3°
™
-=7 A
.0/ . .0/ "
O -
== -3
— ~5 ey
..l — 65|
/é _// 7S % 7
o — o
o / 2 ] o ’ 2 3

SAPOILER FWGU[C?'/ON, PERCENT

IPOIER PROJECTION, PERCENT <

FPGURE JBi— LLaRI1AZION OF  DIRAG ~ COEFLFICIENT INCRENENT WITH PRAELC=SLHErFACE
SPONER PROJECTIENV, S = O° IPO/K E& ANVD ANELOY TEST,



i

(4

NACA ACR No. 5D28 Figs. 13,14
SPOILER PROJECTION, PERCENT ¢ SPOILER PROJECTION, PERCENT <
@ o L - 2. . 3 0?2 / 2 3
a C‘ \\ A C‘ SN ‘\\
S e =
\§ .-:3 \\.\i\
-/0 — -/0
;;;;;;:5
X=-2° s oC==/"°
7 : ‘
SPOILER PROJECTION, PERCENT SPOILER PROJECTION, PERCENT ¢
=) < 2 3 0 @ 7 2 3 |
N
Ac ™~ AC, .75
“ S T~ M “ e
S e == -3
—..-:3 s e (O
~/0 \~\\ T ~/0 =
" SN . ~—1"65
oc=|/° ol &= 7

PCURE IF— FIAT7ON OF LIFT = COEFFICIENT INCIREIIENT WiThH U PER=SUEACE
SPOMER PROJECTION. J =O° ORPONER ANVO AlERCY TEST,

NATIONAL ADVISORY COMMITTEIE
FOR AERONAUTICS

ocC, a’e9.
0.. P o < 8 V-4 /e {4
‘\".00|5 <
C | .—————’_/é %
’ e T
; B I e /
-0 I _‘_/_fl"j{ /
el "
/
—O4 —
1 “08c SPOIER FROJECTION
ON UPPLER SURFACK
-.06

STOUOS /= HARIATION OF ROLLING - MONEN T COERIICIEN T rrry
ANGLE OF A7TACK: M=0./88; £ rS, 0000007 &=0O.%
SPO/NER AND AlECN TEST



oC, deq.
0~4 @ -4 8 72 /6
—t—" " 1 /
Ch 005 ¢ = |1 E
-
-.00. - / a3y
.002 —— ;ZF/ E'ﬁ;
o
03¢ / E <
/ 28
. O4c c,,: 2
-.004 A o
/ Qo
@wE
13
-3
-3
&
-.006é
08¢ SPOILER PROJECTION
ON UPFPPER SURFACE
-.008

FlGURE /5.5~ FARIATION OF Vi WING ~PIOMENT COEFFICIENT WITH

AMGLE OF A7TACH » NP0, /88 L=5000,000; & =O°.

PO/ LER AND ANLEFON TEST.

N
R

N

R
NY
N

N
3\\
N

N
RN

SPO/ILER

O NONE
A 0005c

a oo/c
¥ 002¢
Q@ 003c

& 0.04c
& 0.08¢
X 0.04c -SLOTTED

& &%
/a /2// r'/ OC) deg.

@) M= 0./88.
[ICURE /62~ FFFECT OF UPPERSURFACE SPOILER ON IARIATION
QF LIFT COEFF/EIENT WITH ANGLE OF AT 7ACH. S =0°.
SPONER ANL A/LELCON TEST.

‘ON- HOY YOVN

82as

ad1g

v91's1




NACA ACR No. 5D28

Fig. 16b,c

—
SPOILER
© NownE
-6 A 0.005¢ 6 !
A 00/ - .
v 0.02¢ AM=O5
© 0.03c i
A 0.04c¢ P F2%
g oosc j /{
> X 0O04c SLOTTED o /
8
2 <a7 /!//
A/ P/
[ v/
// /9
7
A/

)o~ N =OF gvo O. 5.

frGeE /6.~ CoVIINUED. - TPONEL [Bnr A/eceonN 7E57.

MATIONAL ADVISORY COMMITTEEL
FOR AZRONAUTICS

'sporler [ T
o ftr0e | o were mRyi
A5 oo i
” ;////5; Z ose . 2 //
4{/// & o0.08c v, o//. /
[“ X O0.04¢c SLOTTED ///
< 77/ < &/d
2 //i//:'/ 2 d/“///t
/i,//"%o/ /.;46//
s ) A f/ 1
- 4 — y &
i fl//:/ //// {/ 1 o, de_ya 1 : %?/ // i &, deg
4 /'///./ J % é ¥
"40 / v//. /
4 -4

O~ M =C.6 ave O. 65.

Frsews 8.~ Conrinc/ €D,  SPONER AND: AN ELON FE17°

-/



I
I}

¥ACA ACR No. 5038 Fig. 164,e
SPOILER
P © NONE P
@ & 0.005c :
o.0.
M= 0675 o oo r=07.
| 2 0.03¢
— O0.04c .
“ X QO%C SLOTTED * /;' /
A _ /4
SR/ ST A
2 r ’n, ¥ 2 /"/ g )
VAV, 7
/ /
4 /
,.//ﬁ . A
- P 8 -4 <4 g
AR AR
), l4 Iy /
4
9 o/ v
/4 74
¥/ v /
L4
&
-4 -4

e — A7 = O. 675 Ane O.7.
froceE /6.~ ConwrinNUED. IJPO/IER AND A/LELON TEST,

NATIONAL ADVISORY COMMITTEE
FOR AERONAUTICS

5POILER
O WNONE
6 & 000sc 6
a oor
M=0.725. 9 Oosc M=075
O 003c
£ <+
I/ /
1/ ;
AW T
2 4 21 A2
% Y
7
2/F /'/ Pl
-2 o
- 2 y- ] & - 4 -]
v / oC, A oc, di
7 ¢ 7 7 4
v L
// /.
V/' 1
L
- 4

(@~ N7 = O. 225 Ano O.75.
FIGURE /G~ CONCLLDED, SPONLEL AND A/LERON FrEsy,



NACA ACR No. 5Dag : . Fig. 17a,b

Gt oz Cot-0z Cr—+toz

\
\

- N [~ , v
AUW[[R- S, e MWI[AI‘. d . /WWLAW’, J e
- -/ i® ’/'o“’ —/0 i '0{ /'o.‘Ey ~/0" £ oa/ /’o i
7 _ T /
//p/‘& /{/ //
-~ =02 P =0z — | o) b2
Oc-
.a.!r/- T = / e = .
\///_ . ’ .we-»//.
e ~O4} 1 ~OX O4cl- - 04
boc|
" =06 — _ -~06 -~06
) \’:030-"
M=oz ' M=0s M=07

al-ar= 0°
FTGURE 12— VARIATION OF RO /NG-PrurtENT GCOEFFICIENT WITH AERON DEFLECTON,
.A/z.s_,et_o(/k, WV-SEAMEO;. CUPPER-SURFACE SFPO/ILERS,
SForeER Ave Arnceorns FEST

NATIONAL ADVISORY COMMITTEE
FOR AERONAUTICS

Cz-toz . Cr—toz <z .oz
e e
wosroneri | X7 S deg vo sPonLER- S, dleg NO SPOILER / S, eg!
=ra | Qo/ ) -/0 /\% 70 -/0 )/o 5 /70
=] = P
// l f</ ok, "]
P 0/ 4 =OF - OZ
| . 702/‘/ A \\_- OZet,” | .0Z¢|-.
N ,_Dk - . 3:-,7_
. ‘04 .0—‘3 . /// ¥ _04 .“C'/ =04
08¢ ] o \_r/
— -04 8¢ "% - 0u|
M=03  M=Ee M=~0. 7

i~ & =L
Lraoke. /2~ Cawrinvees. IPONEL AND  ANELON 7EST

B



<,

NACA ACR No. 5D28 Figs. 17¢,18a

h
——Ce 0z C-t.oz 1 & —t.oz
, e
w0 sPoueR:, s, leg. WO SPOILER, S, og. 3, .
/0 /o /o -0 | o ;O -/0 o 70
005¢)
; % L, “005¢-5
/ I
¥ \/]//
/Olc/‘ %24 -0z o =0z i ~oz
oFc-: / iz?/
e .DZt/ .
O4c- . .OA¢e
~1-~O4 .04<"~—j =04 ~O4L
/./
| A2a
=06 1 706 =06
M=0.3 M= 0.6 M= 07
- @ ="
Ll SO CONCLeDEL. SPOILER ANVED A/IEERON T ESIT
NATIONAL ADVISORY COMMITTEE
FOR AERONAUTICS
,002 002 002
F n Ch <n
NO SPOILER; I, deg. 3, deg, d, deg.
-/0 {O /0 -/0 [e] /0 ~/0 o /0
. =~ o o
.005¢. | Sas] T oo5c-
Orc a————— oI
\‘* O/ I
-0’£"—'—1 —~oo2 ___,L 1 ~002 71002
ozc-* /EZC" J
— Odc i
—+— S 03¢
~—"] ~ 004 .04‘_.‘__ __ojr
M=0.3 M=Q6 M=07

- a&=0°
[TCURE (8.~ [ ACLATION OF IVAWINE ~ATOMIEN 7 COERASEIENT IV rs AEERDY DEFLECTON:
Ave coovy VN—:&LE&; CPOE AL -SSR CE S/ EACS,
SAPOAEA ANVEG JlLEca  FTEST



KACA ACR No. 5D28

Fig. 18b.c
002 002 00Z
Cor Cn Ch
- "NO SPOILER-, G deg | MO SPORER- R R o - S, Leg.
—-/0 =) /0 -0 | ! o 70 -/0 2, /0
—1 005 ] ™~ __._-J?-f:"' \\ L
ol e I~ Ok~ N \/'jo/—:—_—:
% ooz T ooz 00z
- 74 » - L " — =
[~ 03¢~ ———"’_‘a’_‘,/a 0ze*
04c= ror Can
-0« ~004 ~ 004
——"”’.d c-’
- 006 - 006 -~ 006
| N v
M=903 M =06 M= 97 '
rBl- =27
ATG e S - CONVTINAEL., SPOLELS AND ANELCON FEST.
NATIONAL ADVIBORY COMMITTEE
FOR AERONAUTICS
ooz 0oz 002
C (e
MO SPOILER —“ﬁ J, deg. AO JFU/ZER,Z. é- deg. ” d: deg.
~/0 ; O /0 -0 ] o /0 -/0 o 70
_;C' iﬁ\\a \ 5 TGl e
N 005> [ dozc 5. 1 -
.O2c= P2 \ O/ c
- O3cl @ Je ~
- —
5o ~ooz = 002 S ~-.002
OO4 -004 =004
08¢y - |
006 006
M= 3 M= é6 . M=O7

Ch-a ="
S TGRE /8.~ CONCLLUPED., SO/KER AVS Arccoarn >Esr:




ya
/5 r—-o‘.‘\
J\N
JO X,
05
G M=23
o N
-05
~/0 N loc 145
g —7,
-/ = f":k - ‘g'—*'/O
N
AN
o8
N M=06
0
G
y -05
~0°
/5 > .10
. B
JO ——-2ﬂ§“‘ /5
N
05 \\
G N M=07
o \‘
~05 \\
A \—0‘
2N,
=/0
N
=/5 -

/5 -/0 -5 O S5 /o0 /5

g g

@l - Mo smonsre.

STGLHCE /9.2~ VACIATION OF AKELCNY NINEE-AIOPRENVT COESLNNNT WITN AXECAN
DEALECIION. ANERONV COV-SEALED.  SPONEE AR ALY TESTT

SOILNVNOYIV u¥Od
IXILIRROO XHOSIAQY TYROILYR

\\\\;'4$z° G - M=27

.

(B - QOOSC SFONER O UPFER SUECACE.
FrRE SO~ Cavimvesr. OPORER AND ALECON, TESTT

‘O ¥IY YOVN

82as

qfesT ‘34



\ ‘aj“:"__ ,,__/‘7='QJ"

~./

J-4° 0

ot

Wrya L M=06

</

4 ooy
~AE_=fO__=5___O

./

o
G—M=a7.

=/

@Ch-0.0/c soveee an cmm=e SUFACE.
PG D~ CONTINVUED. SPOre-B AV ANELN _7EST

801INVNOHRY HOJ
JILLIANOD XHOBIAQY TYROILIYN

o4 ‘§\\
N G =03

-/5 /0 =5 O

‘\\\\
R C =06
N A
=/
S, g ‘
=5 /O -5 -4
M~ zﬂ 0
(f'aﬂ_ <
C'/,—M =a7

(AU O.OLc SFO/EC av ¢ s SeoHACS.
STEE /8.~ Cavrinwesn, SPO/EEC AVED A/LECSN FTESTT

“ON HOV YOVK

8z2ac

plogT ‘Btd




zo"c4
- [<
- O
\ G —IM=A3
=/
J'a@,

7
/5 _~/0_-~5_ O

=/

(@l~ O.0Fc ImooNES On I mEl Tt syca.
FLGoE (O~ ConwrineeEnrr JRPONER ING ALERCDN TEST

SOIINYROUZIY HOd
JALLINNOD AUOSIAQY TYNOILYN

M =06
5, oeg.
/5 _/O_-5_0
Jz
: _ G- M=07
14
Q _.z'
[ I o
0%

(7~ Oode spor.cmo
SFrawls /9.~ CONF/IveED.

=/

ON PPER SURFACE .
IPONEC AND AreERaN TEST:

"OK HOV YOoV¥N

820s

J‘egt 314




G M=06

=~/

(G~ OOFc smonee ON L PER SULFACE,
FIGeRE fO. = CONTINUED., SPOIER anp Arccrorn TEST

SOILNYNONIY HOS
IXTLIIRNOD AUOSIAQY TYROILVH

&
- T 4° z
Z__ |’
T\ Gl M=a3F
0%
\\ o
=/
d, dag.

S, deg.
~I5_~/0_-5_ 0O
.
L0 gl m=o7
P
¢

(}))." O.OFc Stcor 76D SPOILER OV W PER SUHEACE.

Frevre /9~ Convrivveso.

SPONES ANG ANLELWS,. _TEST

"ON ¥V YOVX

82as

‘g1 ‘314



a6

=5 0_5_/rt0_ /5

SOILNYROUXY u¥OJ

TTLIIANOO XHOSIAQY TYNOIIVK

aeweE /95 -Cavceewer,

(o= O.0/c $PoIcelt ON BoTH LPPER AVD LOWER SHEFACES.
IPONES AvD AdLRAN. XEST:

02

o/

A

-0/

-oz2

-03

@l:- M=0.3.
(60Re LO— LFFECT OF SEAL ON LOLLING ~FIONMENT COEFFICAENY FOE WING

WING +A/ILERON
————WING +AILERON +SPOILER
—————WING + AILERON +SEAL
e == WING + A/LERON +IEAL +SPOILER

02
Z o/
A -
¢ C,
L ] [
=0 ~.or
1
02
.03
A
rd
xX=2°
/ .0z
A
of
d G
)
oC=4° .0/
02

-5 o 5 s/ /5
é; deg

.03

ALONVE AND WING WITH SPOIER PLOJECTION OF CQAEe o/

LPPEL SUEFACE,

SPONER AND A/LELON TEST

*OX EOY VOVK

8eas

.

*8314

°C2ZTET




fii

WING +AILERON
— — — — WING tAILERON +SPOILER
————— WING +AILERON +SEAL
e e = = WING FAILERON +SEAL + SFPOILER
02
//
< .01
o
7
< oc=0° -0/
rd '
-0z
7,/
Z
.02 v -03
2]
o1 =
’/
0
4 7 .
=o/ oz X=<Z
: = =
- 02
A
. o~
-.03 >t — /’ 02
,7f¢4 o/
z .G
o
| vd ] =4 i
I |
=02
A |
L s
= ~03
\ts /0 -5—0O —.E‘——/o—/s—]
6-) dtj
B)-NT=20.&.

fTENCE O~ CONTINUED, . SPONES AND ANLEOON EEST- . .—. ..

80I1AVROUIY HOL
JILLIRNOO  XUOBIAQY TYNOILYK

WING +AILERON
—— —— WING+A/LERON +SPOILER
————— WING+AILERON SEAL
——— WING+AILERON +SEAL +SPOILER
02
e
7
”;/’/ -2
/.
o
.l <=0° _
= -0/
1 | ,
|—.02
———— - -o3
.o2
e /
-
O/ v
< o
7 7 _ e
=0/ &=
1
~02
=03 I ==
— 5 O -5 —O0 —5 —/0—/5—]
’ 5; a’ey.
()= M =2,

FTCUE BO- CONVLUPED.  SPONES ANG ANECON . TEST-

‘OR HOY YOYK

8eas

o‘qoe *31d




¥ -

r T T T 1 l f T T T Y >
WING +AILERON | ————WING +AILERON e
)5 ———WING+A/LERON +SPOILER /5 —— ——WING+AILERON +SPOILER
43 . _\—winGraneron + SEAL G WING 4 AILERON +SEAL - B
— - — X WING+AILERON + SEAL+SPO/LER — - - N WING +AILERON+SEAL +SPOILER -
W) 40 o
N N :
\ " \ S
05 AN o : .05 © N ° 8
“« X=0 o] N, . =0
1N ] =~ \\
e R 3k ° SN
2 N N o5 < -0 \\
-05 e S 20 53 -o5 R N
~ \\ \ OH "\
oy =8 1
-/0 3 J5 EZ . =t0 3 45
\ \ He \ ‘
-5 N 20 “E /5 \\ — .70
N 3 ™
AN > .05 " K » .05
X=2 N xX=2
- \ L — L '\\
N g 7] = 2]
N \ ” N Ch
N N\ 2 S B N N
. < -05 = ~ .05
N \ N
~, ~
SN .
5 ~ \\ .10 A5 -10
10 | \\ /5 JO 15
.05 \ .05 .
LY ] ‘\\\ oC=4
o (/"" k: — o \\ 4=
o N 4 \-.\ N ~
L\
=05 Pt -o5 TN .
~., pRN ~
=/0 =/0
~/5 -=/5
~I5 =10 -5 O & JO J5 5 ~/0 -5 O & 10 /5
édej. qdq.
@)~ p=0. % =
FFGUCE U - LFFECT GF SEAL OV AL HIEE - MEENT COEFFAANT PO WS ®
ALONE AP WG WVITH SPOILEE PROJECT/ON oF O.Q8c on (&)~ /r7-0.6. B
N SUCFACE,  SPOICEL AND AR EODY TLEST FICROE L.~ Carvrimhed. SPORER AND ACECDN 7ESTe R d
o



|

LI T T T
WING +A/LERON
————WING+AILERON +SPOILER

————— WING +AILERON +SEAL
—_—————- WING +AILERON +SEAL +SPOILER

IS5

10—

N

N
.05 _\\
N

~/5 /5

\ /0

AN o5

N

o \\~ \,\. C'
\._\ \\.\ o5 A

,—./0

—=/5

~/5 =10 -5 [~ 5 /0 /5
Jdeg.
(= M= 2

Frcomwe Ll Covce s .

SPOICER Arvo ANELON, _TEST

SOIINYNOWIY HOJ
JILLINROD XWOSIAQY TYROILVK

T T
' WING 4 AIERON #5Eae. | |
— —— —WING+ AILERON + SEAL +SPO/LER
— e WING+ ROUGHNESS +AILERON #+SEAL
=+ —-- —WING *ROUSNESS +AILERON+SEAL+ SPO/LER

.02
;f/j —.0/
| ‘
o
_/’ Cz
~
//' xX=0°* =0/
) |
> =02
¥ |
. )
02 » -03
or s
. T
S
o
< P74 .
-o/ 7 X=2
=02 v
”
//L’
~-03 02
/
- o/
o
| Cz
‘7 OC= 4 ‘ 0/
L~ I
: A
— Loz
1 |
Z .03
-0 -5 0 F :
/5 l¢_9.
@)>-M=0.3,

FV6CRELRE: - EFrecr ar Rousnss AT QN0c W ROLLING ~ANENT COEFPNCIEN T
PO WING ALONVE ANVD IS BITH SPERER PO I = 288c on

UOIER SURSRCE A Bmvw SEALED,

SRUEL M0 ANERN TEST.

*OR HOY YOVR

82as

wgg'otrz 831d



T

T T T T T T T T T
WING +AILERON +SEAL | A Q——W/NG +AJLERON + SEAL. | ]
— e — — WING+AILERON +SEAL +SPOILER : — — — —WIN6+AJLERON+SEAL + SPO/LER '
I WING+ ROUGHNESS +AILERON + SEAL r ———— WING+ROUGHNESS +AILERON + SEAL
— e == WING + ROUGHNESS + AILERON + SEAL +SPOILER —_—————- WING + ROUGHNESS+AILERON +SEAL +SPOILER
. 02 H
=
F’ == 0/ :
# -
Z e :
(o] 13 02
— C =
ry ° 4 & [
x=0 -0/ 52 .0/
| Y e "
£ -
~-0Z2 -
> g= — o .
N A | a8 L~ ‘ z
02 — ~03 “E % ocC=0° ~o/
| 5 / |
p .
o/ < < y -02
L N 8 .
"z N7k ‘ !
o - S = =03
G P> ,
- = o
~0/ x=z oz
oz o
- - .o/ %
. ] 7
R e o’
-03 —1= o2 o —
N —=
A @
- o/ =0/ 4 oc=2?
z
~ o ~02 -
- - C? et
=42 ‘—. o/ -03 =<7
— ~02 -lo -5 o0 5 s
] I 3, aeg
03
— J
/0 -5 © & Jo
S ) /9_9
(@Bl N2 6. cl-pA7=0C. 7
FIUE Lo~ ConTimvedsr  TPOILER AND AERDN TEST LG elE C2 - ConCLedeL.  SPORER AND AILERON TEsT.

"ON uoOY YOVH

82ds

o‘qgz *3t1a




: _!——'—WM‘&—#AM-B?ON*J&L l j
: = WING- AVLERON + SEAL + SPOILER
—wwsmawmvfssuamovﬁm . } T mer | —WINGHROUSHNESS +AILERON+SEAL
] j-lV/MéMb%ﬂNE&*AIl[ROH-fJEHA*S&U. . ) _—-1_-—4-~-W/N&#—RM”N&”-MILERONM‘EAL*J‘/_’DILAR
Jo - e o _ .
o8 4 3 .05
v . “‘0‘ E N “-_: 0.
o .
[ i g = o o
™ ™ .
< o~ \\ % §F Ch BN ™~ .
nE A, h S - \\ s ~05 N \._ \
= ~N | S, Y - g
. N \ Eg ~d
1N ge
=0 - 53 =/0
a8
—1 ) @ Jo
) . - . .
— L os 0.
o=z " NS
— L 0 . "o
4. . Ty
™. <} : \ . Cﬁ \\\ N, \ . C/I
NSl D ) h T N : ,
PN +-05 > < 05
R SNEEANE IR |
b 4 /0 ; . . ~/0
SO e e - /O
05 — & — 'a': ' .05 p
RN INEEE (R A P2y | \ =4
N |-
0 o T
C—A S C/I \;\_' b \ >~ !
=0 . =05 ] e
N TN
. N
=10 ' =/0
0 -5 o0 ._5 s ‘ -0 -5 o_ 5 0
. qqy: é.dld .
@y M=a.3..
7 aazf.(.! [/rfcrarm.r: AT TN OV AREECN AINGE-NDAONT COPANNT
. Fae new “Acone: v IINC. MITH SPNEO AOOA=CTAW O 0.5 oV (B) - MO &. o
WLIEN SINVAC, Axm.rm rme ave Answw resr FICHAOELR - CONVIIVAED. IPULER. AVD AREROY TESr

8209 °OK WOV YOVK

q‘ege "3ty



NACA AOR No. 5D28 . Figs. 23c,24
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